The Role of Cholesterol in the Activation of Nicotinic Acetylcholine Receptors.
Cholesterol is a potent modulator of the nicotinic acetylcholine receptor (nAChR) from Torpedo. Here, we review current understanding of the mechanisms underlying cholesterol-nAChR interactions in the context of increasingly available high-resolution structural and functional data. Cholesterol and other lipids influence function by conformational selection and kinetic mechanisms, stabilizing varying proportions of activatable vs nonactivatable conformations, as well as influencing the rates of transitions between conformational states. In the absence of cholesterol and anionic lipids, the nAChR adopts an uncoupled conformation that binds agonist but does not undergo agonist-induced conformational transitions-unless the nAChR is located in a relatively thick lipid bilayer, such as that found in cholesterol-rich lipid rafts. We highlight different sites of cholesterol action, including the lipid-exposed M4 transmembrane α-helix. Cholesterol and other lipids likely alter function by modulating interactions between M4 and the adjacent transmembrane α-helices, M1 and M3. These same interactions have been implicated in both the folding and trafficking of nAChRs to the cell surface. We evaluate the nature of cholesterol-nAChR interactions, considering the evidence supporting the roles of both direct binding to allosteric sites and cholesterol-induced changes in bulk membrane physical properties.